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(57)Abstract- 

PROBLEM TO BE SOLVED: To provide a device for image formation such that 
abnormality in an image, particularly a so-called worm-hole image in which the image 
except the outline is not transferred can be prevented by imparting proper elasticity to 
an electrophotographic transfer sheet of the device for image formation without using a 
special belt for image formation, and to provide the electrophotographic transfer sheet 
to be used for the device for image formation. 

SOLUTION: 1. The electrophotographic transfer sheet to be used for the method for 
electrophotographic image formation has at least one layer of an elastic layer which 
uses hollow particles on the transfer side of the supporting body of the sheet. 2. In the 
method for image formation, the image on a secondary transfer body transferred from a 
primary transfer body which carries the transferable image is transferred to the 
electrophotographic transfer sheet to form the image. 

[Claim(s)] 

[Claim l] The transfer paper for electrophotography which is a base paper to which 
smooth nature was given and is characterized by coming to carry out coating of the 
polyester system aquosity urethane emulsion to one [ at least ] field where the smooth 
nature of this base paper was given after coating of the coating constituent which uses a 
pigment and adhesive s as a principal component is carried out to one [ at least ] stencil 
side. 

[Claim 2] The transfer paper for electrophotography according to claim 1 with which the 
amount of coating of a polyester system aquosity urethane emulsion is characterized by 
being 5 20g/m2 (desiccation solid content). 

[Claim 3] The transfer paper for electrophotography characterized by the coating 
constituent which is the base paper to which smooth nature was given and uses the 
pigment and adhesives of this base paper as a principal component mixing a polyester 
system aquosity urethane emulsion and a hollow pigment emulsion to one [ by which 
coating was carried out / at least ] field, and coming to carry out coating after coating of 
the coating constituent which uses a pigment and adhesives as a principal component is 
carried out to one [ at least ] stencil side. 

[Claim 4] The transfer paper for electrophotography according to claim 3 which the 
hollow pigment emulsion consisted of styrene- acrylic resin which is the mean particle 
diameter of 1 micrometer, and was characterized by the opening volume being 50 - 55%. 



[Claim 5] the mixing ratio of a polyester system aquosity urethane emulsion (A) and a 
hollow pigment emulsion (B) " the transfer paper for electrophotography according to 
claim 3 or 4 characterized by for a rate (A'B) being 1:10 - A:B=3:10 and the amount of 
coating of the mixed liquor of a polyester system aquosity urethane emulsion (A) and a 
hollow pigment emulsion (B) being 10 - 30 g/m2 (desiccation solid content). 
[Claim 6] The transfer paper for electrophotography of claims 1-5 characterized by the 
glass transition temperature (Tg) of a polyester system aquosity urethane emulsion 
being 40 degrees C or more given in any 1 term. 

[Claim 7] JIS of the field where coating of the polyester system aquosity urethane 
emulsion was carried out Transfer paper for electrophotography according to claim 1 or 
3 characterized by the 75-degree specular gloss specified by P-8142 being 30% or less. 
[Claim 8] The transfer paper for electrophotography of claim 1-7 characterized by a 
stencil being a thing containing recycled pulp given in any 1 term. 

[The technical field to which invention belongs] This invention relates to the image 
formation equipment using the imprint sheet for electrophotography especially the 
imprint sheet for electrophotography which has a suitable property for the image 
formation equipment which used the medium imprint belt, and this imprint sheet 
[Description of the Prior Art] Since the electrophotography equipment which used the 
medium imprint object can choose an imprint sheet variously, it is not only possible to 
lessen a color gap, in case the toner image of each color is piled up, but [ since the 
laminating imprint of two or more component color images is carried out one by one and 
a color picture can be created, ] it serves as a very effective method. However, it is well- 
known the physical properties of a medium imprint object and that especially the elastic 
modulus has big effect in the image quality after an imprint. For example, it is easy to 
produce the abnormalities in an image to which a toner will scatter around an image at 
the time of an imprint if elasticity is too low, and if too high, the abnormalities in an 
image which do not imprint except the profile section of an image will arise. Although 
adjustment of the elastic modulus of a medium imprint object is made in order to 
prevent this, lowering of the long-term dependability of a medium imprint object and 
the abnormalities in an image by telescopic motion are caused, and it has not resulted 
in completion. 

[Description of the Prior Art] Since the electrophotography equipment which used the 
medium imprint object can choose an imprint sheet variously, it is not only possible to 
lessen a color gap, in case the toner image of each color is piled up, but [ since the 
laminating imprint of two or more component color images is carried out one by one and 



a color picture can be created, ] it serves as a very effective method. However, it is well- 
known the physical properties of a medium imprint object and that especially the elastic 
modulus has big effect in the image quality after an imprint. For example, it is easy to 
produce the abnormalities in an image to which a toner will scatter around an image at 
the time of an imprint if elasticity is too low, and if too high, the abnormalities in an 
image which do not imprint except the profile section of an image will arise. Although 
adjustment of the elastic modulus of a medium imprint object is made in order to 
prevent this, lowering of the long-term dependability of a medium imprint object and 
the abnormalities in an image by telescopic motion are caused, and it has not resulted 
in completion. 

[Problem(s) to be Solved by the Invention] the place which this invention be make in 
view of the above trouble, and make into the object be by give elasticity to the imprint 
sheet side for electrophotography as a moderate medium imprint object to offer the 
image formation approach using the imprint sheet for electrophotography and this 
imprint sheet for electrophotography which the common name "a vermin image" with 
which the outside of the abnormalities in an image, especially a profile part be imprint 
do not produce, even if it do not use the special belt for image formation. 
[Means for Solving the Problem] It is related with the image imprint sheet for 
electrophotography used for the electrophotography image formation approach 
characterized by having the elastic layer which used much more empty capsid for the 
side imprinted [ of this invention / the 1st base material ] at least. This invention 2nd 
relates to said 1st image imprint sheet for electrophotography used for the 
electrophotography image formation approach of using a medium imprint object. This 
invention 3rd relates to said image imprint sheet for electrophotography of 1-2 whose 
elastic layer is more than 10 -micrometer thickness. 

[0005] The 4th is related with said 13rd image imprint sheets for electrophotography 
characterized by this invention empty capsid being the thing of 80% or more of rates of 
hollow. The empty capsid of this invention is a heat fizz empty capsid, and the 5th is 
related with the image imprint sheet for electrophotography given in said l-4th either 
which is characterized by being a thing in the condition of having foamed beforehand 
before an image imprint. The 6th of this invention is related with said l-5th image 
imprint sheets for electrophotography with which an elastic layer is characterized by 
being formed of paint and carrying out calender credit after paint. 

[0006] The 7th is related with said 16th image imprint sheets for electrophotography 
characterized by the base materials of this invention being resin, papers, those 
composites, or plywood. When gas conditioning of the 8th of this invention is carried out 



by RH 20 degree-Cx65%, it is related with said l-7th image imprint sheets for 
electrophotography characterized by each surface-electrical-resistance value of a sheet 
table flesh side being lxl013ohms or less. The 9th of this invention is related with said 
l-8th image imprint sheets for electrophotography with which an elastic layer is 
characterized by preparing irregularity in the front face. 

[0007] The 10th of this invention is related with the image formation approach 
characterized by imprinting and carrying out image formation of the imprint image on 
secondary imprint objects which imprinted the good imprint image from primary 
imprint objects which carried out formation support to said 19th image imprint sheets 
for electrophotography. The 11th is related with said 10th image formation approach 
characterized by this invention image being a color picture. 

[0008] In this invention, by preparing the layer which used the empty capsid for the 
copy side side of the base material of the imprint sheet for electrophotography, and a 
layer with especially the thickness of 10 micrometers or more, the elasticity for which a 
secondary imprint object is asked was able to be given to the imprint sheet for 
electrophotography, and said technical problem was able to be solved. The reason for 
using said empty capsid is for the air included in an empty capsid to make the duty of a 
cushion achieve. Although the method of forming the base material itself into a low 
consistency, and using the cushion as a means to make the duty of a cushion achieve 
was also considered, since the imprint sheet front face for electrophotography also 
turned into a split face, sufficient image quality was not able to be acquired in that case. 
On the other hand, since the front face became uniform when an empty capsid is used 
like this invention, rather than the field acquired by low consistency-ization of the base 
material itself, it was able to become dense enough as an imprint sheet for 
electrophotography, and sufficient image quality was able to be acquired. 
[0009] The heat fizz empty capsid used in this invention uses thermoplastics as husks, 
points out the plastics filler of the shape of hollow which contains a low-boiling point 
solvent inside, and seems to have the property in which it foams with heating. Such a 
heat fizz empty capsid is conventionally well-known, and can use various things. As 
thermoplastics used as the husks of said heat fizz particle, the same thermoplastics as 
the aforementioned empty capsid can be used. Moreover, as a foaming agent contained 
in husks, a propane, butane, etc. are common. 

[0010] The rate of hollow of an empty capsid has 80% or more of desirable thing. When 
nearby elasticity becomes large by the thickness of the elastic layer with more nearly 
same this taking the large rate of hollow, improvement in effectiveness is for private 
seal **. As an empty capsid, a heat fizz empty capsid is desirable and it is desirable that 



it is in the condition which has foamed beforehand before the imprint of an image. 
[0011] When using a heat fizz empty capsid, it is desirable to prepare and apply the 
dispersion liquid of a heat fizz empty capsid in the condition of not foaming, to perform 
heating for foaming after desiccation from the desiccation middle, and to make an 
empty capsid foam. Two merits are obtained by adopting such a foaming approach. The 
first merit is because the very large rate of hollow can be taken and the function as an 
elastic layer can be demonstrated like the case of said 1st [ the ] and 2 to the maximum 
extent. Moreover, when a heat fizz empty capsid is used to having the fault which is 
easy to surface in the dispersion liquid used for spreading, and is inferior to workability 
when the second merit uses an empty capsid with the large rate of hollow for spreading 
as it was, since specific gravity is small at the time of spreading, the stability of 
dispersion liquid is the merit of it being good and excelling in workability. 
[0012] When forming an elastic layer by paint, what hung the calender after paint is 
desirable. Namely, as for the front face, the smooth nature on appearance will fall [ the 
elastic layer containing the empty capsid painted as mentioned above ]. Although it is 
hard to produce the abnormalities in an image by work of an elastic layer also as [ this ], 
it is desirable to carry out calender processing in order for extreme irregularity to arise 
and to amend this. An on-machine calender, off machine calender of a calender like a 
super calender, etc. are [ all ] usable. 

[0013] As a base material of the imprint sheet for electrophotography of this invention, 
resin, papers, those composites, or plywood is mentioned. As for resin, it is desirable to 
use it as a sheet-like film, and it is usable in thermoplastics, thermosetting resin, etc. as 
resin, the quality of paper to which at least the part used cellulose fiber as the principal 
component as paper, for example - what consists of layers can be used and what 
generally used paper of fine quality as the base is used. Moreover, as composite, the 
resin film and resin fiber which used cellulose fiber as a part of the component, and 
cellulose fiber are mixed, or what is used as a nonwoven fabric is mentioned. 
Furthermore, as plywood, the resin of arbitration is painted by extrusion processing, for 
example on paper, or adhesives are applied on the resin film beforehand processed in 
the shape of a sheet, and what stuck another paper on this is mentioned. 
[0014] When gas conditioning of the imprint sheet for electrophotography of this 
invention is carried out by RH 20 degree -Cx65%, that [ its ] each whose surface - 
electrical-resistance value of a sheet table flesh side is lxl013ohms or less is desirable. 
Namely, although it is observed that the case where the electric resistance value of the 
imprint sheet for electrophotography becomes high under the effect of the empty capsid 
currently used in the imprint sheet for electrophotography which uses the above empty 



capsids arises If this sheet is used for the copying machine for electrophotography in the 
situation that this electric resistance value has become high Although the abnormalities 
in an image (called "solid dust" etc. in many cases) produced in order that the toner 
before fixation may break up under the effect of the poor feed by adhesion between the 
sheets by electrification and too high electric resistance may arise It turned out that 
1x1013 ohms of resistance at the time of carrying out gas conditioning of this 
phenomenon by RH 20 degree-Cx65% as mentioned above are improvable by making it 
fall to lxl012ohms desirably. Adjustment of the electric resistance value of said imprint 
sheet for electrophotography is possible by using various kinds of commercial electric 
conduction agents, an electric conduction agent may be included in a base material and 
an elastic layer, or coating of it may be carried out to a support surface, an elastic layer 
front face, etc. 

[0015] Moreover, the imprint sheet for electrophotography of this invention can prepare 
irregularity in the front face of an elastic layer from an esthetic viewpoint of aesthetic 
property. That is, even if this invention person added the design which has irregularity 
in a front face by embossing etc., he found out that an image did not get worse extremely. 
Although embossing of irregularity of point ** is common, you may make it generated 
by printing etc. However, when adding these designs, as for the thickness of an elastic 
layer, it is desirable that it is more than the magnitude of the irregularity produced by 
the design. Although it was effective in decreasing the abnormalities in an image also by 
the thickness below concavo-convex magnitude, extent of the abnormalities in an image 
had the inclination of aggravation. 

[0016] Formation of the color picture by the image formation approach of this invention 
can carry out the sequential imprint of the color image formed for example, in primary 
imprint objects at secondary imprint objects (medium imprint object), and can be 
performed by imprinting two or more color images imprinted by secondary imprint 
objects (medium imprint object) on the imprint sheet for electrophotography of this 
invention. 

[0017] Primary imprint objects and secondary imprint objects (medium imprint object) 
which are used for the image formation approach of this invention can use what is 
usually used conventionally, and can use the thing of a belt and roller geometry as the 
configuration. 
[0018] 

[Embodiment of the Invention] As an empty capsid used by empty capsid this invention, 
thermoplastics is used as husks, for example, the gas of air and others is contained 
inside, and polystyrene, a polyvinyl chloride, a polyvinylidene chloride, polyvinyl 



acetate, polyacrylic ester, a polyacrylonitrile, polybutadienes, or those copolymer resin 
are mentioned as this resin. Also in these, the copolymer resin which makes especially a 
vinylidene chloride and acrylonitrile a subject is desirable. 

[0019] The elastic layer which used the elastic layer aforementioned empty capsid 
distributes the aforementioned empty capsid in water with binder resin, such as a well- 
known water soluble polymer and an aquosity giant-molecule emulsion, applies this to a 
support surface and is obtained by drying. Although the thickness of an elastic layer can 
be easily adjusted by the variance of the empty capsid at this time, or the coverage of 
dispersion liquid, in order to fully operate it as 1 micrometers or more and an elastic 
layer, its thickness of 10 micrometers or more is desirable, and further, if there is 
thickness of 20 micrometers or more, the effectiveness as an elastic layer will be 
demonstrated to the maximum extent. 

[0020] The coverage of the binder resin above-mentioned binder resin needs to be the 
amount which combines an elastic layer to a base material strongly, and its 2 - 50 % of 
the weight is usually desirable to the total quantity of an empty capsid and binder resin. 
The bond strength of the empty capsid to a base material is weak in it being ****, and 
exfoliation of an empty capsid becomes remarkable from 2 % of the weight within the 
copying machine for electrophotography. Moreover, if [ than 50 % of the weight ] more, 
the elastic effectiveness by the empty capsid may be lost with binder resin. 
[0021] As binder resin, it is conventionally chosen from a well-known water soluble 
polymer and/or an aquosity giant- molecule emulsion suitably. As the example, 
cellulosics, such as polyvinyl alcohol, starch and its derivative, a methoxy cellulose, 
hydroxyethyl cellulose, a carboxymethyl cellulose, methyl cellulose, and ethyl cellulose, 
sodium polyacrylate, a polyvinyl pyrrolidone, acrylamide / acrylic ester copolymer, 
acrylamide / acrylic ester / methacrylic acid ternary polymerization object, styrene / 
maleic anhydride copolymer alkali salt, polyacrylamide, sodium alginate, gelatin, 
casein, etc. are mentioned as a water soluble polymer. Moreover, as an aquosity giant- 
molecule emulsion, emulsions, such as latexes, such as styrene / butadiene copolymer, 
and styrene / butadiene / acrylic copolymer, vinyl acetate resin, vinyl acetate / acrylic- 
acid copolymer, styrene / acrylic ester copolymer, acrylic ester resin, and polyurethane 
resin, etc. are mentioned. 

[Example] Although an example explains this invention below, this invention does not 
pass over these like 1 voice, and this invention is not limited to these. 
[0023] Example 1 non-expandable plastic empty capsid The 40 sections (the solid 
content of 23.4%, mean particle diameter of 3 micrometers, 30% of rates of hollow) 
Styrene / butadiene copolymer latex The ten sections (47% of solid content) 



Water Churning distribution of the mixture which consists of the 50 section above- 
mentioned combination was fully carried out, elastic stratification liquid was adjusted, 
it applied and dried and the imprint sheet for electrophotography of this invention was 
obtained so that the thickness after desiccation might become 10 micrometers on the 
front face of the transfer paper for electrophotography of marketing of this (basis weight 
70 g/m2). 

[0024] The imprint sheet for electrophotography of this invention was obtained like the 
example 1 except having used the commercial OHP sheet for electrophotography for 
example 2 base material. 

[0025] The imprint sheet for electrophotography of this invention was obtained like the 
example 1 except having applied and dried so that example 3 thickness might be set to 
20 micrometers. 

[0026] The imprint sheet for electrophotography of this invention was obtained like the 
example 2 except having applied and dried so that example 4 thickness might be set to 
20 micrometers. 

[0027] The imprint sheet for electrophotography of this invention was obtained like the 
example 1 except having used the empty capsid whose rate of example 5 hollow is 80%. 
[0028] The imprint sheet for electrophotography of this invention was obtained like the 
example 2 except having used the empty capsid whose rate of example 6 hollow is 80%. 
[0029] The imprint sheet for electrophotography of this invention was obtained like the 
example 1 except having made the empty capsid of fizz apply, dry and foam so that 
example 7 thickness may be set to 30 micrometers. In addition, the empty capsid of fizz 
used the Matsumoto Yushi Seiyaku make F30, and the liquid for spreading used the 
following formulas. Moreover, nip was carried out to foaming with the 50kg spring, and 
the heating roller heated so that skin temperature might become 150 degrees C was 
used. 

Expandable plastic empty capsid 25 section polyvinyl alcohol 5 **** The 70 sections 
[0030] The imprint sheet for electrophotography of this invention was obtained like the 
example 2 except having made the empty capsid of fizz apply, dry and foam so that 
example 8 thickness may be set to 30 micrometers. 

[0031] Super calender processing was performed for the imprint sheet for 
electrophotography of example 9 example 7, and the imprint sheet for 
electrophotography of this invention whose thickness is 26 micrometers was obtained. 
[0032] The imprint sheet for electrophotography for a comparison was obtained like the 
example 1 in the example of comparison 1 example 1 except having used the imprint 
sheet for electrophotography of marketing used for the base material. 



[0033] The imprint sheet for electrophotography for a comparison was obtained like the 
example 2 in the example of comparison 2 example 2 except having used the OHP sheet 
for electrophotography of marketing used for the base material. 

[0034] The imprint sheet for electrophotography for a comparison was obtained like the 
example 1 except having applied and dried so that example of comparison 3 thickness 
might be set to 5 micrometers. 

[0035] The imprint sheet for electrophotography for a comparison was obtained like the 
example 3 of a comparison except example of comparison 4 base material being a 
commercial OHP sheet for electrophotography. 

[0036] The result of these prototype conditions and abnormalities in an image was 
shown in a table 1. In addition, although some gap was produced in the target thickness 
and actual measurement, it was the difference of extent no problem is [ extent ] in the 
check of effectiveness. Moreover, measurement of thickness measured by observation 
according the cross section after the freezing fracture by liquid nitrogen to a scanning 
electron microscope. Assessment of the abnormalities in an image is Ricoh Imagio. Color 
It copied by 2800 and carried out using the image. However, in order to clarify the 
effectiveness, the pressure of the imprint nip from a secondary imprint belt to a 
transferred sheet was raised to arbitration a little, and it carried out on the conditions 
which the "vermin image" with an unusual image made into the problem tends to 
produce. 
[0037] 
[A table l] 
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